Effects of pH on kinetics of binding of mRNA-cap analogs by translation initiation factor eIF4E.
Stopped-flow spectrofluorimetry and a theoretical method for predicting protonation equilibria in polyelectrolytes were combined in an analysis of the pH dependence of the kinetics of binding of analogues of the 5'-mRNA cap to the cap binding protein eIF4E. The computer simulations and available experimental data indicate that there are two titratable groups in the binding site of the protein and two titratable groups on the ligands directly involved in the binding, in addition to stacking interactions described by other groups. The observed pH dependencies of the rate constants obtained from the stopped-flow experiments are consistent with this finding. In particular, it is concluded that binding of both forms of the cap analogs regarding protonation at the N1 position of the guanine ring is efficient, and the shift to a predominantly protonated form of the ring takes place after formation of the complex.